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Abstract: 

 India is the country where economy is based on agriculture and the climatic conditions lead to lack of rains and scarcity of water. 

The farmers working in the farm lands are mainly dependent on the rains and wells for irrigation of the land. Even if the farm land 

has a water-pump, manual intervention by farmers is required to turn the pump on/off whenever needed and also the farmer need 

safety for their components and they need vegetable safety from wild animals. The aim of our project is to minimize this manu al 

intervention by the farmer, which is why we are using a PLC (DVP SS2). If the farmer components where theft, it will be 

indicated and the wild animals entering inside the farm land, will be altered. And also, based upon the soil moisture condition 

water will be supplied automatically (ON/OFF) to the farm land.  So, this project is very useful to modern agricu lture.  
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I. INTRODUCTION 

 

In many of the automat ion system PLC is used due to its 

reliability and durability. In the field of electronics and 

communicat ion, PLC has become part of our life same as the 

controller. GSM is widely used to do things wirelessly from 

anywhere and at any time.  At the agriculture field farmers are 

visiting their field every day and go to their field to spray the 

fertilizer and pesticides, watering the plant etc. This project 

will help to automate the process such that they can monitor 

and control the process through the SMS via GSM module and 

PLC from anywhere and at any time. The aim objective of this 

project is to supply water to the agricultural field  

automatically, to protect the agricultural field from animals 

and to protect the field components from theft by using PLC  

 
In this Project, GSM SIM300 module, Delta PLC DVP-SS2, 

and Mobile for SMS, Three  Sensors (IR sensor, magnetic 

sensor,moisture sensor) as input  , pump motors  and buzzer 

as output and WPLsoft software for programming delta PLC 

are used.  

 

II. DETAILED S TUDY 

 

 Some applications used [1] two modules that is sensor 

module and substation module. Sensor module consists of the 

AT89C2051 controller and watermark 200SS soil moisture 

sensor. GSM module and ZIGBEE module are interfaced with 

controller. Substation module consists of AT89S8253 

controller, LCD Display, solenoid valves. Data from the field  

is sensed by sensor module and passed to substation module 

through the ZIGBEE. The substation module will perform the 

action accordingly and status is sent to the user through GSM.  

Microcontroller 8085 based GSM technique for drip irrigation 

is used [2] where the wireless soil moisture sensor is used with 

pH meter and fert ility meter to measure the condition of soil 

for irrigation. By measuring, these two parameters, controller 

will send the status of field to the farmer and according to the 

reply from farmer, controller will start the process. The survey 

on the GSM is based on automated irrigation system is done 

[3] where d ifferent controllers are interfaced with GSM. They 

are compared and best among all is selected for the 

application. Here, they used different technologies like 

Bluetooth, ZIGBEE etc. Home appliances can also be 

controlled by using GSM [4] where we can ON/OFF the home 

lights and fans from anywhere through mobile. Somet ime it is 

required to control more than one green house or agriculture 

field. Here, it can also be controlled by using GSM module 

with controller [6] and can get SMS of the status of any green 

house at any time on user mobile.  

 

III. PROPOS ED ARCHITECTURE 

 

 
     Figure. 1. Block Diagram 

 

 Architecture contains the PLC as a central unit and  three 

sensors i.e moisture sensor, magnetic sensor, IR sensor at the 

field side connected to PLC and output device is also at the 

field side to perform pump, buzzer, red signal action as an 
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output. GSM module connected to PLC for wireless 

communicat ion with user. Block diagram of the s ystem is 

shown in the figure 1. As shown in fig 1 sensor is connected 

as an input to the PLC and the actuator is connected as an 

output from the PLC to field. GSM module is connected to 

PLC as a bi-directional because GSM module will transmit  

and receive the SMS to and from the user. Sensor and actuator 

can be used of any type. Here in this project I am going to use 

moisture sensors, magnetic sensor and IR sensor and DC 

motor as actuators to check the interfacing of GSM with PLC. 

Components that are needed to interface the GSM with PLC 

are RS232 converter, RS232 cable, SMPS for PLC power 

supply, GSM module and PLC. 

 

A) GS M Module  

 

The GSM is an interface used for mobile communication. The 

type of interface used in GSM is digital air interface. The 

analogue voice signals are converted to digital signals before 

transmission. Up to 8 MS can be handled by the GSM at a 

time. The rate of transmission is 270 Kbps. The serial  

communicat ion is used in GSM. In serial communication, 

asynchronous mode of communication is used. It consists of 

RS-232 cable communication. The RS-232 cable in the delta 

plc module is interfaced with the GSM for g iving SMS 

through mobile. If any abnormal condition occurs the PLC 

will send signal to the GSM for mobile access. 

 

B) Delta PLC DVP-SS2 

 

Delta DVP-SS2 PLC is one of the several models available 

from the plethora of PLCs offered by Delta DVP-SS2 series 

PLCs. The 2nd generation DVP-SS2 series slim type PLC 

keeps the basic sequential control functions from the DVP-

SS2 series PLC but with faster execution speed and enhanced 

real-t ime monitoring capability. DVP-SS2 is a delta model 

PLC. In DVP-SS2 there are two models (i.e.) transistor and 

relay model. In our project, we use relay model, because it is 

very simple when compared to transistor model.  

 
Specifications: 

 

 Memory Processing Unit PINS: 14 (8 Data 

Input + 6 Data Output) 

 

 Maximum I/O PINS: 494(14 Internal pins + 

480 external pins) 

 

 Program capacity:8ksteps 

 

 COM port: Built-in RS-232 & RS-485 ports, 

compatible with Mudbugs ASCII/RTU protocol. It can be 

master or slave.  

 

 High-Speed Pulse: Output Supports 4 points 

(Y0 ~ Y3) of independent high-speed (max. 10 kHz) pulse 

output Supports  

 

 PID Auto-tuning: DVP-SS2 saves  

Parameters automatically after the PID auto temperature 

tuning are completed. 

 

 

 

 

Input / Output Configurations: 

 

 
Figure.2. Input/Output configuration 

 

Power Supply: 

 

 The power input of DVP-SS2 is DC. 

  

 The power is connected across two 

 

Terminals. 24V DC and 0V and the range of power are 20.4 – 

28.8 V DC. If the power voltage is less than 20.4 V DC, the 

PLC will stop and all the outputs will be OFF and the error 

will be indicated by LED b linking. 

 

 Power will be shut down for 10ms. So, that 

The operation of the PLC will not be affected. However, the 

shutdown period is too long and the drop of the power voltage 

will stop the operation of the PLC and all the outputs will go 

OFF. When the power returns to normal status, the PLC will 

automatically start the operation. 

 

Output Point Wiring: 

 

 The two output modules of DVP-SS2 are  

Relay and transistor. Y0, Y1, Y3 are the output pins for 

sensors. Y5 pin is the output pin used to indicate the main  

control (ON/OFF). When the output pins  are enabled, their 

corresponding indicator turns ON. 

 

         
Figure.3. output Point Wiring 

 

Input point wiring: 

 

 The input points X1, X2, X3 are the pins of 

PLC in which the outputs of the door sensor, IR sensor, 

moisture sensor is connected respectively. X0 is the PLC input 

pin connected with the main controller switch. 

 

C)SENSORS  

 

MOISTURE S ENSOR: 

 

The soil moisture sensor is used to sense the volumetric 

content of the water present in the soil. In this project, it is 

used to measure the water content of the soil in the agricu ltural 

field.  
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The op-amp in the soil moisture sensor is used to compare the 

two input signals and gives the output signal i.e. the error 

signal to the PLC. The two input signals are soil volumetric 

range and the set value. The pump motor is the output from 

the PLC. The pump motor automatically turns ON/OFF based 

on the op-amp output. 

      
Figure.4. Moisture sensor 

 

Specifications: 

 

 Operating voltage: 3.3V~5V 

 

 A fixed bolt hole for easy installation With 

Power indicator (red) and digital switching output indicator 

(green). 

 

 It consists of LM393 comparator chip. 

 

 Digital Output: digital output interface (0 and 1). 

 

MAGNETIC S ENSOR: 

 

Magnetic sensor is a reed switch, encased in an ABS plastic 

shell. Normally the reed switch is open when no connection 

between the two wires . The other half is a magnet. When the 

magnetic bar is less than 13mm (0.5") away, the reed switch 

closes. They're often used to detect when a door or drawer is 

open, which is why they have mounting tabs and screws. The 

Magnetic sensor used in this project act as a door sensor, to 

protect the agricultural components such as pump, coils etc. 

from theft. When the door is closed, the circuit will be NC 

(Normally Closed) condition due to magnetic attraction. If the 

door is opened by thief, the circuit will attain NO (Normally  

Open) condition. And the signal is given to the PLC. The 

output from PLC is  Buzzer, GSM and red alarm is given as 

output. 

 
Figure.5. Magnetic sensor 

 

IR S ENSOR: 

 

An infrared sensor is an electronic device, which emits if it  

senses some aspects of the surrounding. An IR sensor can 

measure the heat of an object as well as detects the motion. 

The IR sensor used in this project is to sense the animal 

entering into the agricultural field and it protects the land by 

giving buzzer sound and red alarm signal. The op-amp is used 

to compare the two input signals and gives the output signal 

i.e. the error signal to the PLC. The two input signals are IR 

receiver signal and set value range. The buzzer, GSM, red 

signal is the output from the PLC. 

 

          
Figure.6. IR sensor 

 

D) PUMP  

 

A pump is a device that moves fluids through mechanical 

action. Pumps are classified into three major groups according 

to their action: direct lift pump, displacement pump 

and gravity pump. Pumps are operated by reciprocating 

mechanis m the output from the PLC is given to pump. When 

the moisture content of the soil is low or at dry condition, the 

pump automatically turns ON. If the moisture content is equal 

to the set value than the pump motor turns OFF automatically.  

 

E) BUZZER  

 

In this project, we use piezoelectric buzzer. It produces sound 

based on reverse of the piezoelectric effect. When the current 

is given to the buzzer due to the closed circuit, it creates 

pressure. This pressure creates sound. The current signal is 

given to the buzzer from the PLC when sensors turn ON.  

 

IV. FLOW CHART OF THE PROCESS 

 

 
Figure.7. Flow Chart 

https://www.elprocus.com/ir-remote-control-basics-operation-application/
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Steps of the Process: 

 

1) When power supply is ON, the input module of three 

sensors starts to activate. 

 

2) When sensors get ON, the GSM module will activate.    

 

3) GSM module will send the particular SMS to user.  

 

4) GSM module will activate the PLC by sending the 

command to it.  

 

5) PLC will send the command to the actuator and process will 

start. 

 

6) The buzzer, alarm and red signal activates. 

 

7) When IR sensor is ON, the pump turns ON. 

 

V. CIRCUIT DIAGRAM 

 

 
Figure.8. Circuit diagram 

 

VI. SIMULATION AND HARDWARE 

 

The PLC program is simulated by using WPL software. After 

simulation, it is dumped into the PLC for the controller action.  

 

 

 
             Figure.9. Program loading in the PLC 

 

 
Figure.10. Magnetic Sensor 

 

 
Figure.11. IR Sensor 

 

 
Figure.12. Moisture Sensor  
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                Figure.13. Program is in the RUN Mode  

 

 
 Figure.14. Hardware 

 

VII.  LITERATURE REVIEW 

 

A.N.Prasad [1] Smart Water Quality Monitoring System, 

water that made available for d rinking in town and city 

articulated supplies. The availability of good quality water is 

paramount in preventing outbreaks of water-borne diseases as 

well as improving the quality of life. This paper presents a 

smart water quality monitoring system using remote sensing 

technology.  

 

Dr. W ilson [2] Electric fence, Crops are vulnerable to wild  

animals. Therefore, it is very important to monitor the nearby 

presence of animals. Then the actuation of various devices 

should follow to repel the hazardous animals. Operational 

amplifier circuits are utilized mainly for the detection of 

animal intrusion from the outside of farms. The proposed 

monitoring scheme is to provide an early warning about 

possible intrusion and damage by wild animals.  

 

H.T.Ingale [3] Automated Irrigation System, This project 

based on “Microcontroller based drip irrigation system”. By  

using sensors, we will make them aware about changing 

conditions of humid ity level according to weather so 

according to changing conditions of humid ity they will be able 

to schedule the proper timing for water supply. 

 

Dr.R.S.Kawitkar [4] Smart Agricu lture, the highlighting 

features of this project includes smart GPS based remote 

controlled robot to perform tasks like weeding, bird and 

animal scaring, keeping vigilance etc. and theft detection in 

the warehouse. Controlling of all these operations will be 

through any remote s mart device and the operations will be 

performed by interfacing sensors, Wi-Fi or ZigBee modules, 

camera and actuators with microcontroller and raspberry pi. 

Ch. Banu Prakash and K. Sirisha [5] Theft Control Unit using 

GSM and CAN Technology. This project deals with the 

design & development of a theft control system, which is 

being used to prevent/control the theft of a vehicle. The 

system makes use of an embedded system based on GSM 

technology with CAN bus along with RFID system that is 

embedded in the vehicle. 

 

VIII. CONCLUS ION 

 

Thus, our project creates awareness about the automation in  

agricultural field. Here the manual intervention can be reduced 

by irrigating the plants automatically and the animals entering 

into the field can be avoided. And also, the components can be 

protected from the theft. 

 

IX.  FUTURE S COPE 

 

1. It can be achieved in IOT (Internet of Th ings). 

2. These resources can be connected to internet and could be 

used by all i.e. now in our project we are connecting to some 

small number of resources with intranet facility.  

 

X. REFERENCES  

 

[1]. Joaquín Gutiérrez, Juan Francisco Villa-Medina, 

Alejandra NietoGaribay, and Miguel Ángel Porta- Gándara 

“Automated Irrigation System Using a Wireless Sensor 

Network and GPRS Module” IEEE 2013. 

  

[2]. Samy Sadeky, Ayoub Al-Hamadiy, Bernd Michaelisy, 

Usama Sayedz,“ An Acoustic Method for Soil Moisture 

Measurement ”, IEEE 2004. 

  

[3]. Thomas J. Jackson, Fellow, IEEE, Michael H. Cosh, Rajat 

Bindlish, Sen ior Member, IEEE, Patric J. Starks, David D. 

Bosch, Mark Seyfried, David C. Goodrich, Mary Susan 

Moran, Senior Member, IEEE, and Jinyang Du ,“Validation of 

Advanced Microwave Scanning Radiometer Soil Moisture 

Products”, IEEE 2010. 

 

 [4]. Jia Uddin, S.M. Taslim Reza, Qader Newaz, Jamal 

Uddin, Touhidul Islam, and Jong-Myon Kim,“Automated 

Irrigation System Using Solar Power” ©2012 IEEE. 

 

 


